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SPECTRUM EFFECT™™

1. INTRODUCTION

Spectrum Effects pleased to respond td ¢ L RRR2303080068and offer our vision for the
Development of a National Spectrum Roadmap

{ LISOG NHzYy 9o-F-th&Sdn BeratrumNETsaitBare solutionhas redefined how mobile
operators mitigate RF interference affectingetr networks.SpectrumNET perforraautomated
ML-driven analysisind closedoop mitigationof RF interference and operatseamlessly across
all RF bandand multi-vendor NRandLTE cells withimobile networkon a continual basigsing
performance dataeported from the RAN equipmentithout any external probes or sensors

SpectrumNET analyzes the proprietary performance data from the NR and LTE RAN equipment
each reporting period (i.e., every 15 minutes). SpectNBET uses this data to characterize and

classify the RF interference with Convolutional Neural Network (CNN) models trained using deep
machine learningMore than 7,000,000 hours of labeled RF interference data from 50+ mobile
operator networkswere used to train the SpectrumlETCNN'2 RSt 43X NBadz GAy3a Ay
highest accuracgolutionfor automatically classifying RF interference signatures.

SpectrumNET performs closeldop actions to avoid and mitigate RF interference within mobile
networks. SpectruaNET adjustradio confguration parameters in response to RF interference

and cell loading conditions. With-RAN, SpectruANET can be operatized in re¢ahe as an XApp

on a RIC and to manipulate the 5G NR scheduler for moredfiNg A Yy SR O2y G NBf 27
customization basedzy GKS 3I2@SNYYSyidQa &aLISOGNHzY &KI NRA
generations of RAN equipment, the scheduler was a proprietary implementation by each vendor

and did not provide such controls.

With SpectrumNET mobile operators areapidly resoling harmful RF interferenceimproving
subscriber Quality of Experience (Qoif)proving network KPIs, increasgpectral efficiency
surgically deployg field resources, and sag significant CAPEX an@PEX. SpectriidET
providesunparalleledvisibility into spectraefficiency, quantifies performance by RF band and
provides key insights for spectrum investment and strategy.

SpectrumNET is widely deployed globally by mobile operators, ingests hundreds of PM counters
for millions of mobile network cells every repimg period, and performs Adriven analysis on

this data to drive mitigation actions. SpectreET will be deployed nationwide in theS.by 2

of the 3 largest operators in thg.S by mid2023.

Operating within private and public cloud environmentse&pm-NET ingests large quantities

of data generated by cellular networks and condenses this information into actionable
information for monitoring the state of cellular networks and mitigating RF interference affecting
cellular networks. Thiwill facilitate next generation dynamispectrum sharing, including sensing
the presence of incumbent systemand predicting conditions that could cause harmful
interference.

Spectrum Effecis partnering with thought leaders in the wireless spdoedevelop a new breed
2F aLISOGNYzY &KFNAY3I | LILX A-eddind aitgniated NHAiISORFNDzZY 9 F
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interference analysisand mitigationtechnologiesare now being applied to dynamicallgense
and avoid incumbent systems in spectrum sharing environmdriis.next generatiorspectrum
sharingsolutionwill be showcased in the coming months.

{ LIS O NHzYRFREIeBpbI&©lighliglstthe technologies under development as well as the
generally availale SpectrurANET solution, which is widely deployed by mobile operators.

Section 3 of this RFresponse containg LIS O NHzY 9FFSO0Qa @AaArzy 7F2N
Strategy

Sections 412 of this RE response detail existing SpectraNET features, funmnality, and
capabilities.

2. ABOUT SPECTRUM EFFECT

{ LISOGNHzY 9FFSOUGQa YAaaArzy Aa (2 az2ft@dS (GKS Y23
industry through innovation and automation. With R&Bnterslocated in Kirkland, Washington,

USA, and San Pedro Garza Garcia, Mexico, the Spectrum Effect team is passionate about creating
disruptive technologies, engineering excellence, and enhancing the experience of mobile
operators. Spectrum Effect has createpeStrumb 9 ¢ 3 (G KS Ay RdzAaGNEBQa €SI R
automated analysiand mitigationof RF interference. Protected by 30 issued patents, Speetrum

NET performs machine learnualgiven analysis of RF interference across all RF bands and
operates seamlesslgcross multvendor NRand LTE cells within mobile networks continually.

With SpectrumraNET, operators across the globe aétomatically mitigatingRF interference,

improving network KPIs, surgically deploying their field assets, gaining insights immaspe
efficiency, and saving significant OPEX and CAREX.spectrumeffect.com
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3.  ANEWVISIONFORA NATIONASPECTRUBITRATEGY

Spectrum Effect is pleased tdfer the NTIA anew visionfor its National Spectrum Stratedy
ensureoptimal use of spectrum resourcdsy applyingti KS Ay RdzZAGNB Q& Yz2aid IR
spectrum sharing technologiesThese strategies will create a more standard operating
environment, drive efficiencies, and increase ffederal spectrum access while safeguarding

DoD missionsThe NTIA can immediately act these 8 strategyegcommendatios and be fully

2LISNI GA2Yy It 6 A G eentalkeSspecttuinghag@metwshinfha 18 Inonths.

By applying tls new vision for a datariven approach to spectrum strategy along with the
A Y Rdza (i NB Q d-andntatedvariRF #eéhyloiodies outlined in this responte US
governmentwill be able to make new spectrum available rapidly and judiciowsgyle ensuring
optimal usage of valuableational spectrum assetd=nacting this vision will be a game changer
for the US government and mobile ecosysterproviding the U.S with a sizable compdive
advantage in the wireless space for 6G and beyond.

{ LISOUNHZYRS OFZYSOWRE (A 2y &pedtrdmTraielyS b ¢ L! QA&

1. U.S.operators adopt a singléAl-driven spectrum management solutionThistype of
solution exists today (i.e., SpectrdNET), andpectrumNET is already being deployed
nationwide by two of the three U.S.tier-1 operators.Incentivizethe remaining U.S.
operators toadopt acommon spectrum management solutioo facilitate holistic data
and information sharing required wuccessfully implemertynamic spectrum sharireg
scale ectrum managementapabilitiesare detaiedin Section 4 and include:

a. Automated analysis and migiation of RF interferencen a continuous basis

b. Seamlessoperationon all RF bands (shared spectrum and-sbared spectrum)
across multvendor radio equipment and multiple technologies (NR, LTE, 6G).

c. Ingeston of performance data reported regulartyyt KS 2 LISNJ G2 NDa wl ¢
Network (RAN) equipment for analysis.

d. Ingeston of network topology data andailored analysisfor each typeof site
(outdoor, indoor, power level, etc.).

e. Machine learning to accurately classify RF sigaradistrigger mitigation actions

f.  BEnhanced visibility into spectrum resourcescluding spectral efficiengcyRF
interference,and Quality of Service.

0. Josed loop actions tonaneuver spectrum resources aadoid RF interference

h. Dynamic sense and maneuveroand incumbent systemsn spectrum sharing
environments

2. U.S.government communication systemsadopt a common spectrum management
framework. Standardize onspectrum managemenframework across government
systems and across RF bamdsere spectrum sharing is expected to occliniscould be
achieved by implementingan instance of SpectrumNET for each government
communication systermovering the specific RF band utiliz&tis pectrum management
system will ingest proprietary RF performance data reports available for each government
system, analyze the RF frequency/time usage and spectral efficiency of the system, and
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analyze RF interference affecting the systeRor each govermrment system, an
assesmient will be performedto determine what can be reported and where
opportunities exist to enhance reportingith the objectiveof achieving similaAl-driven
insights provided by tools likepectrumNETior mobile networks

3. Establish a new Spectrum AnalysiStrategy,and PlanningOrganization(SAPO) that
jointly reports into both the NTIA and FCThis new organization whie responsible for

a. Deploying and operating the spectrum management solutfonsnobile operator
networks, private networks, and government communication systems into a
centralized secure facilityKTA & 2 NBF yAT F A2y Q& & SRFdzNB R
measurement feeds from all mobile networks and all government systems (e.g.,
data from NRcells in the same RF bamdll be seamlessly analyzeidom across
the T-Mobile, AT&T, and Verizon networks).

b. Monitoring and tracking how spectrum is utilized by both thes.government
and U.S. operators using solutions like SpectrtET. ¢ KA & 2NBFYAT |G
centralized solution will have a clear view of the spectral efficiency and utilization
of spectrum resources in all geographic areas (including in historically underserved
or disconnected cmmunities such as rural areas and Tribal lands) for all licensed
spectrum by WS operators and the L& government.

c. Assuring incumbent operation in spectrum sharing environments.

d. Measuring and reporting on use and efficiency of spectral resources t6@@
and NTIA to enable better strategic decisions on spectrum.

e. Performing research and analysis on new wireless technologies deployed by the
government and mobile operators.

f. Addressing external RF sources affecting both the federal government
communication systems and the licensed spectrum by mobile operators.

g. Creating datadriven regulatory policy recommendations to enable a vibrant
ecosystem in spectrum sharing environments.

4. Dynamically share spectrunusing the advanced Al-driven spectrum management
solutions. Apply the new common insightsnto government and operator spectrum
utilization andeveragethe advanced software framewosior RF interference detection,
analysis, and incumbent avoidance to enable dynamic spectrum ghaiih optimal use
of valuable spectrum asset$his entralizedspectrum management anahterference
analysis will drivéhe decisionmaking fordynamicspectrum maneuveng. Focus initially
on making availableritical RF bandsia spectrum sharinguchas EMBRSS (3.%, 3.45
GHz) since the EMBRSS itogical extensiorto GBandspectrum that has been licensed
and is under deployment by U.S. operators

5. Adopt regulatory policiesto enable more robust private networks using unlicensed
shared spectrum resourcedrivate networks to adopt a singleAl-driven spectrum
management solution Establish new regulationfor RAN equipment deployed using
unlicensed spectrum in spectrum sharing environments (&4A in CBR8) report RF
interference data to a centralized systefine., a SpectruaNET for private networks)
Further, establish new rules of operation where those that invest in GAA have some level
of performance assurance in terms of the RF interfeezenvironment. These shared
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spectrum unlicensed band cooperation policies will enable optimal -collective
performance, provide preferential rights for the first to deploy in an area, alhawv

verification oftargeted spectral efficiency andterference levels before spendy on new
deployments These same policies and requirements can be applied te3@&H#P OFDMA

0FASR w! b SdZALIYSY(d T2 N3t MSIER NAA YIS NLI® It T NS Ip
measurements for each reporting period.

6. Leveage the vast deployment of RAN equipment by mobile operators to measure and
report on interference in adjacent government bandg&stablishnew regulations for
5GF6G/7G RAN equipment deployed within mobile networks to receive, measure, and
report on signa in adjacent RF bands used by government systems (e.g.;B9RdC
radios could monitor the Altimeter band, NR PCS radios could monitor GPS spectrum,
etc.). The centralized solutionosted by SAZ would then combine the interference
measurement inputs frm all the RAN equipment from all the mobile operatdos
comprehensive monitoring and tracking of interference signals affecting these
government bandsThis can be applied to ensure a clean RF operating environment for
government systemwithout investmant into deploying probes

7. Drive realtime monitoring and control within mobile networks and private networks
for optimal spectrum sharinglncentivizeU.S.operators to deploy a RAN Intelligent
Controller (RIC) framework with additional remhe controls for RF interference
mitigation and/or push requirements to theR infrastructurezendors €.g.,Ericsson and
Nokia) for these controlsThe GRAN Alliance is currently pursuingRAN use cases for
maneuverability and traffic management. SpectrIN&ET will son be operational on a
non-reaktime RIC platform. SpectridET will analyze PM data reported in arRAN
environment with the same Adriven approach used in a traditional RAN environment.
With O-RAN, SpectrumlETwill operatein reattime as an xApp on a RIC and manipulate
the 5G NR scheduler to avoid/mitigate RF interference intieed andperform realtime
spectrummaneuvemg around incumbents

8. Serve amworld leaderin setting globalstandardsfor spectrum management ashequip
allies with acommonstandardzedframework. Cooperate with allies of the.S for the
adoption of a similarcentralized software framework for the analysis of RF for mobile
operators and government communication systems. Establish cooperatiaigs for
crossborder RF interference scenarios due tolRRd conflicts (e.g., Band 7 and Band
41) and tropospheric ducting conditions affecting TDD systems. Spediiiis already
deployed nationwide by an operator in Mexico and will soon be deploygbnwide in
Canada. SpectriyNET is widely deployed by mobile operators across the globe.

RFC Questions
The above strategy recommendations cover the following questionsainedin the NTIARFC,

Pillar 1:Questions 5, 8, and 9.
Pillar 2: Questions 2, 4, and 5.
Pillar 3: Questions 2,3, and 5.

1
1
)l
1 Implementation Plan
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4. STATEOFTHEART ANALYSFND MITIGATIOR®F RINTERFERENCE

{ LIS OUG NHzYy 9o-dF-théan BeeatrureNET sbfvare solution perforntsighly innovative
automated MLdriven analysisand mitigationof RF interference across all RF bands and opgrate
seamlessly across multendormulti-OSINR and LTEelis on a continual baswithout any need

for external probes.SpectrumNET ingestand analyzesPM, CM and Topology data from
EricssonNokia,Huawei, ZTE, Samsung and Mavenir B&Npment

O & L= @

o s AL

i 4N o2 28 m &

Figure 11 Spectrum-NET Dashboard.

In response to RF interference affecting the mobile netwSgectrumNET automatically drives
parameter changes to optimize network performance tioe affectedcells, sectors, and sites.
SpectrumNETprovides actionable eventand drives processds rapidly pinpoint andresolve

the sources ofharmful RF interference, improve network KPIs, increase network capacity,
surgically deploy field resources, and save signifiogetrational costsSpectrumNETprovides

an invaluable nevperspective to operators on RF interference across its netyenkances
visibility into spectral efficiency, quantifies performance by RF band and provides key insights for
spectrumstrategyand management

SpectrumNET is commercially licensed by melmperators in North America, South America,
Asia, Middle East, and Afridaigure2 shows the levels of RF interference experienced by more
than 40 mobile operators in these different regions.

Percentage of Network Experiencing Severe RF Interference

5%

o s
S, o\eo
& \Z‘z
&

$
r @\c \ o‘?}ﬁ\o
& R R
” IO T
& &
o (f

10510 Northup Way, Suite 130, Kirkland, WA 98033 Page8 of 22



SPECTRUM EFFECT™

Figure2 ¢ Percentage of Cells Experiencing RF Intmfer inMobile OperatoiNetworks

The main categories of RF interference are shownTable 1. SpectrumNET analyzes
performance data from mobile networkand automatically detects, characterizes, classifies,
aggregates, locateqredicts,and measures the impact of RF interference from these sources.
SpectrumNET drives processes and triggers actions to resolve harmful RF interference and
improve network @rformance.SpectrumNET measures the impact of each interference event
on network KPIs. SpectruET calculates the interference severity for each interference event
based on the characteristics of the event. The interference severity and impact asséssmen

key objective measures for prioritizing resources to mitigate the events.

RF Interference Categories

External Interference PIM Interference Cross Border Interference
BDA, CATV Egress, DECT, RFI| Internal (cabling, connector, Misalignment ofinconsistent
Scanner, RF Jammer, Broadcast T antenna) and External (nearfield to configuration of the RF band.
FM harmonics, security camerX the antenna) sources at the site. Canoccurduring ducting.
TDD Selinterference RAN Generated Interference (RGI Faulty Hardware
During periods of tropospheric From UE traffic. Faulty radio units, Rx branche
ducting and during loss of Requires Network Optimization. and crossed feeders.
synchronization.

Tablel ¢ RF Interference Categories.

Built on a Kubernetesrchestrated microservices architecture, SpectrM&T is a webased,
cloud-native, horizontally scalable solution with extensive mapping, visualization, and report
generation capabilities. SpectruMET is readily deployable in public cloud, private cloud, and
traditional server environmentsSpectrumNET can be integrated with other tegolo maximize
automation. SpectrurNET supports SMO/neRT RIC for greenfield and brownfield
implementations.The SpectruaNET software architecture is shownkigure3. SpectrumNET
runs online 24x7 and performs continuous interference analysis.
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Application & Presentation Layer

Spectrum-NET GUI Interference Detection, Characterization,
Classification, Impact Analysis
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Figure3 ¢ SpectrumNET Software Architecture

5. CLASSIFICATIONRHANTERFERENCE USINGNML! Lb 95 [/ bb Qf

SpectrumNET ingests PM, CM and topology data and then performs 7 stages of analysis on the
interference sources. Updates are captured to interference events on a per reporting period
Owht 0 oFairad C2NIY2ald Y2o0Af S yhéréshd dithaanalysih t Qa
are actionable events with key information for addressing the source of the RF interference.

Approximately 7.5% of cells in networks monitored by SpeciNEET experience severe RF
interference, which is defined as interferenchat has an outsize negative impact on cell
performance. Typical examples for LTE would be cell average interference levels -above
105dBm/PRB or cell average interference levels abb¥@dBm/PRB.

SpectrumNET analyzes interference measurements on aRiBbasis to provide a spectral
signature of the interference source in the specttamain. This spectraignature aids in
determining the type of interference source, the interference power at the cell, and the cells that
are impacted by a common interfemee source.

SpectrumNET is prgopulated with Deep Convolutional Neural Network (CNN) models that
classify interference types using features extracted from the operator network data. These
models have been trained witm extensive set débeled measurment examples from multiple
operator environments. As new interference types are identified, additional measurement
examples associated with the new interference type are labeled, and the models are periodically
re-trained with the new data. The measuredcaracy of the CNN models is greater tl%&i4o
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: | ), Ex i
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MR
Performance data corresponding to Database containing CNN Models implemented in TensorFlow Trained models deployed to
confirmed interference cases collected labeled Interference are trained with labeled examples. Spectrum-NET application in the
from multiple wireless operator examples. cloud to classify new sources of

Models periodically retrained as new labeled iFterference:

networks.
examples are added.

Operator Labeled Hours of Labeled RF Interference
Networks Interference RF Interference Classrﬁcatlon
Analyzed Data Samples Data

Figure4 - ML Model Training and Development.

SpectrumNET provides Aggregated Interference Events. Each interference event groups
together the cells affected by an interference source sharing the same set of characteristics.
Figure5 shows an example of interference seen at multiple cells, which are aggregated into a
single event. The aggregator extracts interference power from each cell that is used to find the
location of the interference source.

Figure5 ¢ Example SpectruNETRF Interference Aggregatidiffecting the ™obile U.S Network

6. CLOSEDOOP AUTMITIGATION OF RF INTERFERENC

SpectrumNET automatically mitigates cases of RF interference by pushing changes to cell
configuration parameters. Tlse Sense and Maneuvealgorithms for determining what
parametess to changes and under what conditions to change the parameters are trade secrets of
Spectrum Effect. SpectrtldET can drive these parameter changes directly to RN
equipment or through a'$ party configuration management syste®ON toobr RAN Intelligent

Controller (RIC)
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1. EXTERNARFINTERFERENDEMYSTIFIED

SpectrumNETcaptures and locatesxternal sources of RF interference:

Accurate identification of which cells are experiencing external interference.
Characteristics of external RF interference (e.g., time, frequency, intensigpist field
teams in finding the interference source.

A list of all cells impacted by the same interference source.

Assessment of KPI impact from an interference source, which helps operators prioritize
interference resolution activities.

Heatmap that povides the probable location of the interference source.

Near realtime view of interference cases, whi@nsures the field team knows if the
interference source is still active whélmey are actively searching for it.

1
T

= =

= =

External interference occurs whehe source of interference impacting a collection of cells is
external to the Radio Access Network (RAN), i.e., not generated within the RAN. Typical sources
of external interference include RFID scanners, DECT devices, CATV cable egress, FM radio
harmonics wireless microphones, industrial equipment;diiectional amplifiers, RF jammers

and cross border transmission&igure 7 shows examples of signaturesf external RF
interference learned by SpectriidET.

Examples of External RF Interference Sources

Bidirectional Amplifier CATV Egress DECT Devices Wireless Microphone
s e - l Site_ ] —
—— . —l_——
lllegal Repeater Security Camera FM Radio Harmonic RF Jammer

Figure7 - Examples of External Interference Signatures Learned by SpedETm

For all identified external interference events, Spectr™ET provides the locations of external
interference sources to expedite the interference hunting process. Speeitkmidentifies these
f20FGA2ya o6& | LILX @Ay3d { LIS Gendebared bdatinéayorihén toLJ: G Sy |
uplink measurement data at the base statioms.heatmap showing the highest probability

location of the external interference source in the affected area is generated. SpebtEim

divides the area around the impacted ceilhto pixels andisesBayesian inferenc® determine

the probability of the external interference source being located at each pixel. Detailed antenna
information from topology data and terrain information are used to calculate the hypothetical
measuremat data and provide a reliable and accurate location.

SpectrumNET interference locating algorithms use both horizontal and vertical antenna
radiation pattern information to determine where interference is coming from. SpectNET
deployments make use dhe Shuttle Radar Topography Mission data when determining the
location of interference sources. This is a global dataset that provides terrain elevation
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information with 30meter (1 aresecond) resolution. The incorporation of this dataset provides
optimal interference location accuracy, especially in hilly environments.

Figure8 - 3-D Antenna model example and SRTM Data in Spedttam

By using topographic elevation data, vertical antenna pattern, antenna mechanical tilt and
antenna electrical tilt information in conjunction with horizontal antenna pattern information,
interference sources are accurately located in all scenarios. For single site interference cases,
where interference is seen at cells of only one site, theigaliantenna gain information allows

the distance to the interference source to be determined.

Figure9 shows an example of external interference longtiAs outputs of the locating algorithm,
SpectrumNET provides a heatmap showing the probable location of interference source and the
search area coordinates where SpecttNBT recommends that the interference hunting team
begins their search.

Figure9 - SpectrumNET External Interference Locating

8. PASSIVENTERMODULATIQRIM) INTERFERENDEMYSTIFIED

SpectrumNETidentifies and performs root cause analysis Rdssive Intermodulation (PIM)
interference:

1 Accurateidentification of which cells are experiencing PIM.

1 Determination of whether the PIM interference source is external or internal, which
saves time needed to troubleshoot and resolve cases.

1 Alist of all cells impacted by the same interference source.

10510 Northup Way, Suite 130, Kirkland, WA 98033 Page 14 of 22
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1 PIM $ectrograph: an analysis of the frequencies at each site that shows where the
potential for PIM exists (IM2 IM5) and generates a PIM Assessment Score indicating
GKS OSfftQa adzaoOSLIiAoAftAle (2 tLa AydiSNFSNEB
1 Assessment of KPI impact (e.g., session datg access failure rate, handover failure
rate, downlink/uplink throughput and latency) from an interference source, which helps
operators prioritize interference resolution activities.
1 Near realtime view of interference cases, which helps operators rurrgases over
time and confirm if a particular interference source is still active or has been resolved.

PIM interference is caused by electrical nonlinearities present at different positions along the RF

aA3dylFfQa LI GKd 52 gyt Atgdetheil dldhesenslirkeatites tf grod@e s/ O2 Y
AAAYy Lt GKFEG AYGSNFSNBa 6AGK dzLX Ayl FNBIdzSy OAS:
R2y Qi NBIljdzA NS SEGSNYI f PaddivehieimaduldtienIPIMINE OS&aa A a

The result of the notlinearity is the creation of intermodulation (or IM) frequencies. When two

or more signals with different frequencies are present in a-hie@ar system, signals with other
frequencies are created. This process is called intermodulation. The IM freqseace
combinations of sums and differences of the frequencies in the original signals. When the
frequencies of an intermodulation signal overlap with the uplink frequencies at a cell site, they
can cause PIM interference. Some important attributes of dgyaaeated byM include:

IM power generally decreases with increasing order.

IM bandwidth increases with increasing order.

The number of possible IM signals grows exponentially with increasing IM order.
Most PIM interference problems are caused by IM algmof up to order 5, although
higher order PIM interference has also been found to impact uplink cellular channels.

= =4 —a 4

The deep CNNs used for interference classification have been trained with labeled PIM
interference data from many mobile network&igurel0 shows an gample of a PIM signature
anda PIM Spectrograph showing where the potential for PIM exists {IIMB).

FigurelOg Exarﬁb]eubf th&pectrumNET PIM Interference Signature from Phnom Penh

Once PIM interference is detected at a c&pectrumNET performs additional analysis to

determine whether the source is internal (in cabling or antermdgrnal (beyond antenna)he

tLa Y2YEtAYSENRGASE OFy O2YS T NRave addianferablgh f ¢ & ;
as degraded connectors, faulty feeders, or corroded RF cabling. The PIM nonlinearities can also
O02YS FTNRY GSEGSNYylIté¢ &2dNDOSa 6KAOK NB 20148
include rusty/corroded bolts or joints andetallic plates.
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9. RANGENERATHNTERFERENCEESI)DEMYSTIFIED

SpectrumNET captures and performs root cause analgRAN Generated Interference (RGI)
Accurate identification of which cells are experiencing RGI.

1 Determination of the root cause &Gl.

1 Assessment of KPI impact (e.g., session drop rate, access failure rate, handover failure
rate, downlink/uplink throughput and latency) from an interference source, which helps
operators prioritize interference resolution activities.

1 Near realtime view of interference cases, which helps operators monitor cases over
time and confirm if a particular interference source is still active or has been resolved.

RGlrefersto ULeOKF Yy St AYGSNFSNBYyOS 3ISySHdedir@RET0O & | 9 Q
characterizes RGI interference by time, frequency and intensity and aggregates cells affected by

the same source of the uplink RGI into clustdtfgure1ll shows an example RAN Generate
Interference signature.

Figurelli Example RGISignature

SpectrumNETdetermines the root cause of the RGI such as overshooting cells, insufficient
separation between antennas, imbalanced traffic load among layers, or misconfigured
parameters, which helps operators identify the right course of action to take to mitigate the
interference.SpectrumNETperforms cell utilization analysis on RGI clusters and measures the
KPI impact from the RGI on each of the cells in the affected clusters to help identify which cells
are most important to resolve firsEigurel2 shows the most common cause of RGI.

Figurel2 ¢ Most Common Cause of RGI
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